[Analysis of the Genetic Evolution of Neuraminidases of Influenza A Subtype N9 Viruses].
This study analyzed the genetic evolution of neuraminidases (NAs) of influenza A subtype N9 viruses with the aim of determining the genetic origin of the novel avian A/H7N9 influenza virus. The NA sequences of influenza A subtype N9 viruses available from NCBI were used to construct a phylogenetic tree using the programs ClustalX 2.0 and MEGA 6.0. This analysis indicated that the novel avian A/H7N9 influenza virus is located in the modern Eurasian phylogenetic cluster. This cluster was then further analyzed by estimating the overall rate of evolutionary change and the selective pressure at the nucleotide level using the program BEAST 2.1.2 and the web interface Datamonkey, and by generating an amino acid sequence entropy plot using Bioedit software. In this cluster, the mean rate of nucleotide substitutions in NA was found to be 3.8354 x 10(-3) and the mean ratio of non-synonymous (dN) to synonymous (dS) substitutions per site (dN/dS) was 0.140413. A particularly high level of amino acid mutation entropy was identified at nucleotides 16, 19, 40, 53, 81, 84, 112, 256, 335, 359, and 401. This genetic evolution analysis suggests that the nucleotide substitutions that characterize the novel avian A/H7N9 influenza virus neuraminidase are likely to result from the overall genetic evolution of influenza A subtype N9 virus NAs, and not from selective stress. Phylogenetic analysis suggests that the influenza A virus (A/duck/Siberia/700/1996(H11N9)) isolated in 1996 appears to be the common ancestor of the more recent influenza A subtype N9 viruses NAs.